T HE so-called infiltration reaction theory of atherogenesis followed naturally as a consequence of the observation of lipids in the walls of arteries in the absence of atheroma. According to this theory, advocated by Virchow,1 Aschoff2 and Anitschkow,3 lipids enter the wall of the artery from the circulating blood through the endothelium and accumulate in the intima, eventually damaging and distorting the wall. Virchow also postulated an earlier preparatory mechanical loosening of the intimal layer. It was suggested that subsequent reaction to the lipid, with phagocytosis and fibrosis, contributed to the formation of plaques and the ultimately characteristic atherosclerotic lesion.
The thoracic duct receives most of the lymphatic channels from below the diaphragm, including those from intestine and liver containing fluid of high lipid concentration. The gross anatomic characteristics of the duct and the numerous variations in number of channels, course and site of its junction with the venous system have been well documented.4 8 The duct is lined by ovoid endothelial cells, separated from the fibroelastic elements surrounding the smooth muscle of the media by a sharply defined elastic lamella. Histologically, the structure closely resembles that of a vein, differing only in that it contains less muscle and that the individual layers of its wall are less sharply defined. Kausel No histologic evidence of atherosclerosis was found in any of the 12 cases studied with serial step sections. There was severe intimal fibrosis in the five cases vith malignant cells in the lumen, but these were associated wvith little or no lipid infiltration. Of um. Cholesterol slits were not seen. The unaffected segment of the duct wall showed no alterations inconsistent with the age of the patient. Serial sections through the area of defect disclosed a lumen lined as described above, with its longitudinal axis paralleling the duct and communicating with it through a narrow channel. Unfortunately, no fat stains were made in this area.
Discussion
Studies of anatomic changes in the human thoracic duct associated with age are meager and no references dealing directly with the topic are available.5 7 15 Only two references to atherosclerosis in the thoracic duct were found in the older literature. In one,16 the description and the illustrations do not permit definitive morphologic diagnosis. In the other, Kelbing17 described a thoracic duct with multiple aneurysms. The intimal fibrosis and lipid deposition were thought to be secondary to severe inflammation. Baum and Kihara'8 described age-related changes in the dog and suggested that the elastic fibers of intima, media, and adventitia, and the connective tissue fibers in the media became thickened with aging. Recently, Lansing19 reviewed his studies of the thoracic duct in 40 cadavers and described "atheromata, although the presence of lipid was not mentioned, nor were there detailed descriptions of the histologic findings. Since the generally accepted concept of atheroma requires the presence of lipid, '12 14, 20, 21 use of the term appears erroneous.
On noting the paucity of lipids and lack of relation between intimal fibrosis and lipids in venous walls, McCluskey and Wilens22 concluded that phlebosclerosis is a process unlike atherosclerosis in arteries. The changes we noted in the density of the wall are probably similar to those generally reported in connective tissue with increasing age23; the alterations in the internal elastic plate could well be related to the intimal fibrosis, but neither appeared to be related to the intramural lipid. We suggest that the lesion be designated "lymphatic sclerosis." Circulation, Volume XXXI, June 1965 The histologic alterations in the ducts of patients with diseases predisposing to atherosclerosis, and in those with cirrhosis, may have questionable significance in view of the relatively few cases studied and the crudeness of the semiquantitative histologic estimation. However, the observation that lymphatic sclerosis is not increased in individuals with presumed predilectivity for atherosclerosis suggests that the process of arterial atherogenesis is unrelated to the thoracic duct lesions.
Several observations seem to indicate that the intramural lipid we observed is in transit from the lumen through the wall. First, occasional subendothelial droplets were noted. Additionally, since the lipid was often found between collagen fibers or finely dispersed in the wall, in situ production seems unlikely. Finally, the possibility that the intramural lipid is filtered from vasa vasorum appears unlikely in view of the paucity of lipid transudation from capillary channels in veins. 22' 24-27 Comparison of processes in different vascular systems requires cautious evaluation. The arterial system carries blood under high intraluminal pressure in thick-walled pulsatile tubes with regular medial coats of densely packed smooth muscle and elastic tissue. Lipid in the intimal layer and reaction to its presence are common occurrences. In contrast, the venous system, with a thinner, less regularly arranged coat of smooth muscle but with abundant elastic tissue, carries blood under much lower pressure, without pulsation. Phlebosclerosis is largely a collagenous process, and unrelated to lipid infiltration, which is rarely ever seen in veins.22 26 Although fat was demonstrated with ease in the wall of the duct and did not appear to be related to the intimal fibrosis, it appeared to be passing through the wall of the vessel without exciting either inflammatory reaction or fibrosis.
The findings in the thoracic duct were evaluated with respect to the conventionally accepted definitions of atherosclerosis and phlebosclerosis. It was concluded that the sclerotic changes found in the thoracic duct are more like phlebosclerosis and unlike atherosclerosis in that they bear no relationship to lipid infiltration and reaction thereto. The term "lymphatic sclerosis" was suggested for the condition.
The common presence of lipid in the wall of the thoracic duct without reaction and without true atheroma formation indicates that factors beyond mere lipid infiltration of vascular walls must play an important role in the pathogenesis of atherosclerosis.
The Essential Qualities of Scientific Pursuit I value in a scientific mind, most of all, that love of truth, that care in its pursuit, and that humility of mind which makes the possibility of error always present more than any other quality. This is the mind which has built up modern science to its present perfection, which has laid one stone upon the other with such care that it today offers to the world the most complete monument to human reason. This is the mind which is destined to govern the world in the future, and to solve the problems pertaining to politics and humanity as well as to inanimate nature. It is the only mind which appreciates the imperfections of the human reason, and is thus careful to guard against them. It is the only mind that values truth as it should be valued and ignores all personal feeling in its pursuit.-H. A. ROWLAND.
